adjusted life years (DALYs) to estimate disease burden for 291 diseases and injuries in 187 countries from 1990 to 2010. [8] [9] [10] This measure is useful in analyzing mortality and morbidity across various diseases, time periods, and geographic regions. 8, 9 DALYs measure the years of life in perfect health lost and are the sum of the years of life lost (YLL) to premature mortality and the years lived with disability (YLD). 4, 8, 9 DALYs are comparable to quality-adjusted life years (QALYs), which are a measure of years of life in perfect health gained and do not incorporate an age-weighting function. 11 While the concepts of QALYs and DALYs are similar, they are not interchangeable, since they are based on slightly different assumptions and are calculated by slightly different methods. 11 The use of DALYs in the GBD study was aimed at supporting costeffectiveness on global scale; thus, a standard life expectancy was assumed to avoid disadvantaging populations with shorter life expectancies. 11 The GBD 2010 project specifically analyzed 10 major otolaryngologic conditions on the basis of prevalence, common case definitions, and data availability. This investigation is part of a larger series intended to map all diseases studied by GBD 2010 to their representation in major research databases, including the Cochrane Database of Systematic Reviews (CDSR).
12, 13 The main aim of this study was to assess the representation of 10 otolaryngologic conditions studied by GBD 2010 within CDSR and determine whether representation corresponds to disease burden estimates for each condition.
Methods

Selection of Conditions and Generation of Search Terms
The following 10 otolaryngologic categories studied by GBD 2010 were assessed in this study: esophageal cancer, otitis media, mouth cancer, larynx cancer, nasopharynx cancer, upper respiratory infections, thyroid cancer, cleft lip and cleft palate, "cancer of other part of pharynx and oropharynx," and "other hearing loss." The 10 conditions analyzed in this study were chosen from the GBD cause list, which includes each of the conditions investigated by GBD 2010. 14 Every condition on this list that is either diagnosed or treated primarily by otolaryngologists was selected for this study. The categories "other sense disorders" and "other chronic respiratory disease" were not included in this study because they contained conditions outside the field of otolaryngology, and thus the disability measurements could not be exclusively attributed to otolaryngologic conditions. The International Classification of Diseases (ICD) codes that define the GBD categories have been previously published. 14 Briefly, the ICD, 10th Revision (ICD-10) codes that define the 10 otolaryngologic conditions were used to generate search terms for the present analysis (eTable 1, eTable 2, and eTable 3 in the Supplement). The category cancer of other part of pharynx and oropharynx includes malignant neoplasms of tonsil, oropharynx, piriform sinus, and hypopharynx. The other hearing loss category includes congenital deafness, conductive hearing loss, sensorineural hearing loss, ototoxic hearing loss, presbycusis, and sudden idiopathic hearing loss. In addition, the upper respiratory infections category is defined to include only acute infections.
Collection of Data From CDSR
This study compares CDSR research prioritization to GBD 2010 disease burden measurements. The CDSR comprises 53 editorial groups that produce systematic reviews on topics across medical specialties as well as public health and health systems issues. 15 Systematic reviews adhere to a strict scientific design based on explicit prespecified and reproducible methods; therefore, they provide reliable estimates about the effects of interventions. 16 Cochrane reviews investigate the effects of interventions for prevention, treatment, and rehabilitation in a health care setting. They are designed to facilitate the choices that physicians, patients, policy makers, and others face in health care while demonstrating where knowledge is lacking. 16, 17 Cochrane systematic reviews undergo extensive editorial processing, are more methodologically rigorous, and are updated more frequently than other reviews. 18, 19 Additionally, Cochrane protocols are electronically published by CDSR to outline proposals for future systematic reviews. Taken together, systematic reviews and protocols published in the Cochrane library provide a representative spectrum of research prioritization. The CDSR was interrogated by searching each otolaryngologic condition under "title, abstract, keywords." 20 Both systematic reviews and protocols were quantified in the CDSR with the exclusion of withdrawn titles. Each systematic review and protocol was matched to 1 of the 10 otolaryngologic conditions according to its subject content; they were classified under a category when that disease was a predominant focus of the abstract objectives and/or main results. If a review or protocol did not contain the search term or if the primary focus was determined to be outside the field of otolaryngology, it was not included in this study. If the review or protocol included the search term in the title, it was automatically included. If a particular review or protocol included more than 1 topic as its predominant focus, it was counted once for each respective topic. For example, a review focusing on both esophageal cancer and otitis media was counted twice. In addition, the particular Cochrane group that published each review and the date of online publication were determined. Two of us (H.P. and T.O.) performed independent data collection with consensus review from March to June 2014.
of the 10 otolaryngologic conditions, expressed as percentage of total DALYs of all 291 conditions measured in GBD 2010, were obtained from the GBD Compare interactive time plot. 21 DALY rankings in 2010 for the 10 otolaryngologic conditions compared with 176 conditions were obtained from the GBD interactive arrow diagram. 22 The GBD project studied 291 conditions, but DALY rankings include only 176 conditions because conditions for which the project made no explicit estimates were excluded. Trends in disability were determined via median percentage change of global DALYs from 1990 to 2010 for each otolaryngologic condition from the GBD interactive arrow diagram.
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Comparison of CDSR Representation With GBD Data
The CDSR representation was compared with GBD 2010 disability estimates by calculating the "ideal" number of reviews and protocols for each disease given its DALY. This was accomplished by reallocating the total number of reviews and protocols for the 10 otolaryngologic conditions to the various diseases based on their relative DALY metrics. The DALY metrics for the 10 conditions were normalized by summing the percentage of total 2010 DALYs for each condition and then dividing the DALY percentage for each condition by this total. In this manner, the percentage of total otolaryngologic DALYs adds to 100% for the 10 conditions studied. The number of reviews and protocols was then reallocated by multiplying the percentage of total otolaryngologic DALYs by the total number of reviews and protocols. Using this method, a plot of the ideal number of reviews and protocols vs percentage of total DALYs (nonnormalized) yields a straight line ( Figure 1 ). The actual number of reviews and protocols for each disease was then compared qualitatively to this ideal line to assess overrepresentation and underrepresentation in CDSR.
Results
A total of 116 systematic reviews and protocols from multiple Cochrane groups represented the 10 otolaryngologic conditions (Table; eTable The percentage of total 2010 DALYs was found for each of the 10 otolaryngologic diseases studied (of the 291 conditions evaluated by GBD 2010) (Table) . Other hearing loss had the greatest percentage of total DALYs at 0.64%, and cleft lip and cleft palate had the smallest percentage of total DALYs at 0.02%. The median percentage of DALYs for each otolaryngologic condition experienced a variable decrease from 1990 to 2010 (range, −6% to −29%). Disability for esophageal cancer and larynx cancer decreased the most (−29% and −28%, respectively). Thyroid cancer and mouth cancer experienced more modest decreases in DALYs (−6% and −9%, respectively).
The 2010 DALY rank of 176 conditions studied by GBD 2010 was found for each of the 10 otolaryngologic conditions as an additional measure of disease burden relative to diseases in all fields of medicine. Other hearing loss had the highest rank (40th of 176), and thyroid cancer had the lowest rank (148th of 176). The GBD DALY rank data and median percentage change of DALYs was unavailable for cleft lip and cleft palate.
For each systematic review and protocol examined in this study, the particular Cochrane group that published the article and the date of online publication were determined. The Acute Respiratory Infections Group contributed 41.4% of the reviews and protocols, and the ENT Disorders Group contributed 29.3%. Of the 116 total systematic reviews and protocols included in this study, 78% were published after the year 2010, and 35% were published after the year 2013.
Review and protocol representation were compared with GBD 2010 DALY metrics to determine the correlation between disability and research allocation. Only 1 disease, mouth cancer, correlated well. Upper respiratory infections and otitis me- Downloaded From: by a Non-Human Traffic (NHT) User on 11/10/2018 dia were overrepresented in CDSR when compared with their relatively low percentage of total DALYs. In addition, thyroid cancer and cleft lip and cleft palate were slightly overrepresented. Conversely, esophageal cancer and other hearing loss were substantially underrepresented in CDSR relative to their higher DALYs. Finally, qualitative analysis showed that nasopharynx cancer, larynx cancer, and cancer of other part of pharynx and oropharynx were slightly underrepresented.
Discussion
A unique feature of the Cochrane Collaboration is the creation of individual editorial review groups responsible for specialized topic coverage. 23 Several of the diseases investigated in this study were covered solely by the Cochrane ENT Disorders Group, including larynx cancer, nasopharynx cancer, cancer of other part of pharynx and oropharynx, and other hearing loss. Other otolaryngologic conditions are covered by multiple Cochrane groups; for example, upper respiratory infections received contributions from Acute Respiratory Infections, ENT Disorders, Anaesthesia, and Airways Cochrane review groups. The multiplicity of groups contributing to this disease may impact its overrepresentation in CDSR compared with its associated disability. While a specific Cochrane group for ENT Disorders exists, it did not contribute the majority of systematic reviews and protocols for the 10 otolaryngologic conditions analyzed in this study. The ENT Disorders Group contributed 29.3% of the reviews and protocols, whereas the Acute Respiratory Infections Group contributed 41.4%. Contributions from 10 different Cochrane review groups were found for the conditions studied, indicating that otolaryngologic disorders have widereaching implications in numerous fields of medicine. In addition, of the 116 total systematic reviews and protocols included in this study, 78% were published after the year 2010, and 35% were published after the year 2013. This highlights the efforts by CDSR to create a frequently updated and current source of medical information.
Of the 10 otolaryngologic conditions studied, mouth cancer was the only condition found to have proportionate CDSR representation relative to its DALY metrics. The remaining 9 diseases were either overrepresented or underrepresented in the database.
Conditions Overrepresented in CDSR Compared With GBD 2010 DALYs
One of the more dramatic findings of this study was the overrepresentation of upper respiratory infections in CDSR. This category was represented by more reviews and protocols than any other category (41 reviews, 5 protocols) but had the third lowest percentage of total 2010 DALYs of the 10 otolaryngologic conditions assessed. This might reflect the fact that the upper respiratory infections category encompasses many different conditions. Similarly, otitis media was overrepresented, with more systematic reviews and protocols than other hearing loss and esophageal cancer combined, which had the 2 highest DALYs of the conditions assessed. This overrepresentation most likely reflects the high prevalence of these conditions and greater availability of randomized clinical trials (RCTs) for acute conditions compared with chronic diseases or surgical interventions. Alternatively, the overrepresentation could reflect disparities in funding and/or research between high-income and low-income countries. Two conditions were slightly overrepresented in CDSR: thyroid cancer and cleft lip and cleft palate. These conditions had the lowest percentages of total DALYs of the conditions examined, but they did not receive the lowest number of reviews and protocols, as would be expected given their associated disability. The ENT Disorders Group did not contribute any reviews or protocols to these conditions. Of note, diseases of the thyroid and parathyroid glands (benign and malignant) became the responsibility of the Metabolic and Endocrine Disorders Group following their registration in February 2000. 24 
Conditions Underrepresented in CDSR Compared With GBD 2010 DALYs
The most significantly underrepresented category in CDSR was other hearing loss. This condition was ranked first of the 10 otolaryngologic conditions according to DALY metrics, yet it received only 5 reviews and 3 protocols, all from the ENT Disorders Group. This category includes many different conditions, from congenital deafness to ototoxic hearing loss and is the most disabling of the diseases investigated in this study.
Esophageal cancer, which is ranked second of the 10 otolaryngologic conditions in terms of disability, was also underrepresented in CDSR. Of note, the Upper Gastrointestinal and Pancreatic Diseases Group contributed all of the 11 systematic reviews and protocols for esophageal cancer, with no contributions from the ENT Disorders Group. Additionally, this disease experienced the greatest decrease in DALY percentage from 1990 to 2010 of the 10 diseases studied; thus, its underrepresentation may be appropriate for its decreasing disability over the last 20 years.
Finally, nasopharynx cancer, larynx cancer, and cancer of other part of pharynx and oropharynx are slightly underrepresented in CDSR for their associated disabilities. Together, these 3 categories had a total of only 7 reviews and protocols, all of which came from the ENT Disorders Group. Larynx cancer had the lowest CDSR representation, with only 1 systematic review. This disease also had the second greatest median percentage change in DALYs from 1990 to 2010 (−28%). Similar to esophageal cancer, the low representation of larynx cancer may be appropriate given its decrease in DALYs over the 20-year time span.
Limitations and Future Directions
We acknowledge several limitations of our study as well as areas for further investigation. To begin, the study is limited by the bounds of the field of otolaryngology. For example, esophageal cancer is a disease often diagnosed by otolaryngologists, but it is typically treated outside of the specialty by a multidisciplinary team. 25 Therefore, it may be inaccurate to compare CDSR representation of esophageal cancer with other otolaryngologic disorders. Systematic reviews published by CDSR generally synthesize the best evidence in the published literature while adhering to previously specified eligibility criteria. Therefore, metaanalyses often cannot be performed for topics without an adequate base of published RCTs on similar interventions to justify data synthesis. 26 Additionally, the scope of reviews is variable. For instance, authors may prepare a large review of multiple interventions ("lumping") or several reviews of individual interventions ("splitting"). Thus, the consideration of a systematic review or protocol as a unit of representation may not be appropriate for every topic. An additional limitation of this study is that equal weight was given to all systematic reviews and protocols regardless of the number of studies included in each of them. For example, one review might contain 10 RCTs while another contained 100, but the reviews were counted as equals. In future reports, a weighted comparison could be used to further quantify the research being conducted on certain otolaryngologic conditions. While other means to quantify research prioritization may exist, this study used only the number of published reviews and protocols as a surrogate marker of research prioritization.
Limitations also exist in database interrogation. A standardized search term technique and independent data collection by 2 authors were used to minimize this source of error. 13 Databases other than CDSR can be used for future data collection. The Database of Abstracts of Reviews of Effects (DARE) 27 contains details of systematic reviews that evaluate the effects of health care interventions, the delivery and organization of health services, and the wider determinants of health. This database complements CDSR by identifying and including systematic reviews that have not been conducted by the Cochrane Collaboration. It can therefore be used to expand future searches in determining database representation of certain diseases.
The present study is also subject to the limitations of the GBD 2010 project itself. The number of conditions in this analysis was confined to those evaluated and categorized by the GBD 2010. Several conditions, such as vertigo, could not be included, since they were not included as separate categories in GBD 2010. As the outcomes of this study depend on which diseases were evaluated, there are limitations inherent in not including several highly prevalent and morbid chronic diseases. As future GBD data become available on an annual basis, the relationship between database representation and GBD disability metrics can be explored further by including additional otolaryngologic conditions to inform future research prioritization.
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A final limitation of this study is the use of a global perspective to drive decisions on a country-specific level. Health priorities vary substantially from country to country and DALYs can vary depending on current infrastructure of health care delivery. Many competing factors need to be considered in guiding research prioritization, including disease prevalence, direct and indirect costs of disease, quality of current health care delivery systems, and value of current delivery of care systems. Future investigations could include countryspecific data to inform prioritization decisions.
Conclusions
Research prioritization should be guided in part by the morbidity and mortality of diseases, yet there is currently a lack of transparency in many databases regarding the availability and quality of data and criteria that inform these critical decisions. Global
